Previous hemodynamic studies of patients with septal defects, or patent ductus arteriosus, have been made with the patient recumbent in the horizontal posture. Our studies indicate unexpected changes in pulmonary blood flow with the upright posture, and often further increments in flow during walking that are different from those reported for exercise in recumbency. It is suggested that such defects reveal the complexity of factors regulating preferential flow under these circumstances.
IN THE course of selecting patients with atrial or ventricular septal defects for surgery, it became apparent that little is known regarding the effects of the upright posture and exercise on the pulmonary hyperemia that is often associated with these lesions. Usually there is recirculation of oxygenated blood through the lungs because of the left-to-right shunt through an uncomplicated septal defect. Whereas in the absence of shunting, cardiac output may decrease on standing'-3 and increase with effort,4-7 the corresponding effects in the presence of a shunt have not been well described. This report summarizes our preliminary observations of these effects in carefully selected good risk patients.
IM\ATERIAL AND METHODS Fifteen patients have been studied; they ranged in age from 7 to 49 years (table 1) . Six had atrial septal defects, 4 had ventricular septal defects, 3 had patent ductus arteriosus, and 1 of these was also in the fourth month of pregnancy. Two others, who had no shunts, served as controls. Each was tested for exercise tolerance by walking on a motordriven treadmill on a 10 per cent grade at 1.7 m.p.h.
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Presented at Scientific Session, American Heart Association, Cincinnati, Ohio, October, 1956. Dr. John was a Trainee of the National Heart Institute, 1955-1956. 776 for 10 1 ). In 2 of these patients who also had pulmonary hypertension, the changes were negligible, whereas 2 other patients with patent ductus arteriosus complicated by other factors exhibited marked increases in total pulmonary blood flow. One of these latter patients was a young woman in the fourth month of gestation, while the other was a man who had a ventricular septal defect in addition to a ductus that was subsequently divided and ligated surgically.
Intermediate increases in pulmonary blood flow were observed in 4 patients with uncomplicated atrial septal defects. This change, which averaged 21 per cent, was directly pro- portional to the increase in oxygen consumption and ventilation. There was no significant change in pulmonary arterial oxygen content. Two other patients without shunts showed slight decreases in pulmonary blood flow on sitting. These changes were comparable to those reported by Donald et 
l)ISCUSSION
From these preliminary observations, it is apparent that pulmonary hemodynamic responses in patients with circulatory shunts differ in respect to changes with upright posture and exercise from either normal subjects or cardiac patients without shunts. In contrast to the patient without a shunt, these cases show some increase in total pulmonary blood flow in the upright position. Pressure gradients across septal defects or patent ducti apparently change enough to permit greater recirculation of blood through the lungs. In patients with atrial defects this may be related to a gravitational fall in pressure in the right atrium, which is in communication with the inferior vena cava. In. patients with a patent ductus, the aortic pressure may increase proportionately more than the pulmonary pressure to adjust for postural changes. Thus the redistribution of blood depends upon the complicated balances between pulmonary and systemic resistances to arterial flow and factors affecting venous return.
Inasmuch as the intrathoracic pressure was siot measured, it is not possible to determine from these data whether there were any changes im true intravascular pressure in relation to changes in posture. If one assumes that the pulmonary vascular resistance wvas unchanged, i.e., 110 change in lumen size or distensibility, then there should be a change in pressure proportional to the change in blood flow.
Since wedged pulmonary arterial pressures were not obtained this cannot be evaluated further.
Blood flow was calculated from the arteriovenous oxygen difference estimated from analysis of blood withdrawn from the pulmonary artery, and the assumption that oxygen saturation of pulmonary venous blood was never less than 99 per cent. If there was a diffusion defect, all the flows necessarily would be higher than reported. Furthermore, it is presumed that there is sufficient turbulence ill the pulmonary artery to achieve at the point of sampling perfect mixing between systemic v'enous blood and shunted oxygenated blood. This may not be a valid assumption in some patients with patent ductus arteriosus.
Hemodynamic changes during both upright posture and exercise in patients with shunts indicate the magnitude of the pressure and flow work loads imposed oin the heart under these circumstances. Numerous complex factors are responsible for these effects. These include the size and location of the defect, distensibility and contractile force of the heart chambers during the cardiac cycle, and resistance to flow imposed by obstructing lesions or pulmonary vascular disease. Circulatory effects of respiration and possibly changes in the volume of blood in the lungs constitute additional variables.
From these preliminary observations, a definite decrease in arterial oxygen saturation with exercise in the upright posture is more likely to be associated with a ventricular septal defect if hypoventilation or pulmonary disease can be excluded. A slight decrease can be observed with a large patent ductus arteriosus. None of the patients with uncomplicated atrial septal defects exhibited this response in the absence of inadequate alveolar ventilation. Possibly this difference may be of diagnostic value in predicting the type of shunt before definitive studies are obtained by cardiac catheterization.
SUMMARY
Contrary to changes reported for patients without shunts, 4 patients with an uncomplicated atrial septal defect showed an average increase of 21 per cent in total pulmonary blood flow when posture was changed from supine to sitting. The flow hardly changed in 2 patients with shunts complicated by pulmonary hypertension, whereas the flow markedly increased with this postural change in 2 other patients with either double shunts or a shunt plus pregnancy.
Total pulmonary blood flow increased in variable amounts in all patients with shunts who were studied during exercise of grade walking on a treadmill. There was a significant increase in flow in patients with uncomplicated atrial septal defects.
Pulmonary arterial pressure increased by variable amounts in all 10 patients during this exercise. The increment was not significant in 5 patients with uncomplicated atrial septal defects, but probably it was significant in patients with pulmonary hypertension at rest.
Patients with uncomplicated atrial septal defects usually maintained peripheral arterial oxygen saturation during exercise in the upright posture. One exception was a patient with mild degree of emphysema who hypoventilated, probably due to depression of the respiratory center during the study. A negligible decrease occurred in a patient with a large patent ductus arteriosus. All Per contrasto con le alterationes reportate in patientes sin derivation, 4 patientes con un noncomplicate defecto atrio-septal monstrava un augmento medie de 21 pro cento in le total fluxo de sanguine pulmonar quando le postura esseva alterate ab decubito dorsal a position sedente. Le fluxo esseva a pena alterate in 2 patientes con derivationes complicate per hypertension pulmonar, durante que illo accresceva marcatemente sub le effecto del mentionate alteration postural in 2 altere patientes le un con derivation duple, le altere con derivation e pregnanitia.
Le total fluxo de sanguine pulmonar accresceva a varie grados in omne patientes con derivationes qui esseva studiate durante exercitio in forma de ambulation inclinate in un machina ambulatori. Esseva notate un augmento significative del fluxo in patientes con noncomplicate defectos atrio-septal.
Le pression pulmono-arterial accresceva per varie valores in omne le 10 patientes qui executava iste exercitio. Le augmento lnon esseva significative in 5 patientes con noncomplicate defectos atrio-septal, sed illo esseva problabilemente significative in patientes qui habeva hypertension pulmonar in stato de reposo.
Patientes con noncomplicate defectos altrioseptal manteneva usualmente saturation oxygenic del sanguine periphero-arterial durante exercitios in postura erecte. Un exception esseva un patiente con leve grados de emphysema. Ille manifestava hypoventilation, probabilemente in consequentia de depression del centro respiratori al tempore del studio. Un grado negligibile de reduction occurreva in un patiente con grande patente ducto arteriose. Omne le patientes con defectos ventriculoseptal exhibiva dissaturation de grados variante con le presentia de altere derivationes o hypertension pulmonar.
Human tissues obtained at necropsy from patients with rheumatoid arthritis, disseminated lupus erythematosus, dermatomyositis, glomerulonephritis, periarteritis nodosa, and tissues obtained at operation from patients with appendicitis and placentas obtained at delivery as well as biopsied rheumatic nodules and muscle from patients with dermatomyositis, were studied to detect the presence of fibrinoid. Thin sections of the tissue were stained with rabbit antihuman fibrin antisera labeled with fluorescein. Other sections of these tissues were stained with conventional stains to detect fibrinogen and fibrin in the tissue. The fluorescent antibody method for staining to detect fibrin was much more sensitive than conventional stains. Fibrin deposited as fibrinoid was not restricted to collagen diseases, but was found in other inflammatory conditions as well. Further, the interaction of fibrin with dyes was dependent upon the medium in which the conversion of fibrinogen to fibrin occurred. This reaction is enhanced by albumin. It is considered that interstitial albumin is increased locally by the inflammatory processes, and this may be one of the parameters for the production of the dye-positive form of fibrin. 
